On the question of half- or full-site reactivity of animal fatty acid synthetase.
Our model of the animal fatty acid synthetase describes a head-to-tail arrangement of two identical subunits and predicts the presence of two centers for fatty acid synthesis. Current experiments which support this conclusion were conducted using the following approach. The thioesterase component of chicken liver fatty acid synthetase was either inhibited using phenylmethanesulfonyl fluoride or diisopropyl fluorophosphate, or released from the synthetase by limited proteolysis with alpha-chymotrypsin, thus ensuring that the fatty acyl products remain bound to the enzyme. Employing such preparations, the amount of NADPH oxidized in the initial burst of fatty acid synthesis was determined by stopped flow techniques. Gas-liquid chromatography showed that C20:0 and C22:0 constituted 85% of the fatty acids formed de novo, a result that was confirmed using [14C]acetyl-CoA in the reaction. These data showed that 1.0 mol of fatty acyl-enzyme product was formed per mol of phosphopantetheine; in addition, the measured stoichiometry of NADPH oxidation was sufficient to account for de novo fatty acid synthesis. Altogether, these results indicate that the two sites for fatty acid synthesis are active and function simultaneously. They also indicate that the thioesterase plays a key role in determining the chain specificity of fatty acid synthesis.